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(57)Abstract: 

PURPOSE: To provide the projection type display device 
which is large in light output and excellent in brightness 
and color uniformity by improving the light utilization 
efficiency of an optical multiplexing means. 
CONSTITUTION: This projection type display device is 
equipped with light valves 43-45 of red, green, and blue, 
a lighting means 30 which lights the respective light 
valves, the optical multiplexing means 46 being the prism 
type dichroic mirrors 48-50 having red-reflective and 
blue-reflective multi-layered films crossed in an X shape 
multiplexes lights projected from the respective light 
valves into one, and a projection lens 47. The red- 
reflective multi-layered films are so formed that the 
cutoff wavelength of an S-polarized light is 540-560nm 
and the cutoff wavelength of a P-polarized light is 630- 
640nm; and the blue-reflective multi-layered films are so 
formed that the cutoff wavelength of an S-polarized light 
is 510-540nm and the cutoff wavelength of a P- 
polarized light is 440-470nm. The light projected from 

the light valve of green is the P-polarized light and the lights projected from the light valves of 
red and blue are S-polarized lights; and they are made incident on the red-reflective and blue- 
reflective multi-layered films. 




LEGAL STATUS 

[Date of request for examination] 23.01 .1 995 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAHdaWAmDA40729486... 2006/05/25 

BEST AVAILABLE COPY 



J 



Searching PAJ 



2/2 K— i> 



[Patent number] 
[Date of registration] 



2643893 
02.05.1997 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdLncipi.gojp/PA1/result/detail/main/wAAAHdaWAmDA40729486... 2006/05/25 



(19)H*B«rmpJt (JP) 



& H9 $f 1* ^ (A) 



#1^7 -294867 

(43) ^BB B 7 ^ (1995) 1 1£ 10 B 



(so intci. 6 mm^ ftto&mtn f i tm&mmm 

G0 2F 1/13 5 0 5 

1/1335 5 0 5 

5 15 

G03B 33/12 



mrnttx * 2 ol (4t 7 jo 









000005821 




(G2M>S|CD3s^ 


8flBBBG3-1332590>;5>fd 








(22)m^B 


W?0634f-(1988) 5£31B 












(72)$g|H# 
































Sat SA 










AB6^Pmr&A^Pmi006#M 

























(54) mwn&m w^rn^mm 



(57) 

lift*] h/V^i:, h^/u 

^{c^H^itfc^U XJUM<D?o( *n>f y * % y—X 

myt<0$ V hJry&&£5 4 0 nmJ£A±5 6 0 n mJ^T 
£-*-6£*tdP fifths' ht7iSI^6 2 0 nmiU± 
6 4 0 nmJ^T^U WSW^SJKf* S (B*^>^ ^ h ^* 
7i£:S:£:5 1 0 nmJ^_h5 4 0 nmWT<^t6^iCP 
{g^tO^y h:tf-:7&g£4 4 0 nmJ^±4 7 0 n mJ^T 




ft Bl¥ 7-294867 



1 

AWL. Bft1B*Rlt*»l!li:SttlB#Rl+*»IltttS«* 

RM#JlflI}iS{i^(7)^ y h^7S^5 4 0 nm^± 
5 6 0 nmHTT'fc!3, SftIB*RW#»l*ttP«*^* 
2> h *:7**J& S 6 2 0 n mJ^± 6 4 0 n mJ£ATT*fo «9 , 
D(rlB#K»*HBIttS«*<Z)^y h 5 1 On 

mK±5 4 0nmKTT?*>9, ffHB*S***JBKtt Pffi 
%<Djly b*ylfcg:fc4 4 0 nmJ£*±4 7 0 n mJ^TT* 

»^ux a> b mw-r 5 * ^ s aft-cuMMSKitx 

[0 0 0 1 ] 
[0 0 0 2] 

£ b J: < *a btit v * 5 0 r. <Dm<D&L^mm 

S I D8 v^* M3 7 5 0 Z<D£?ft 

«*a**3SK(0a*<O«*<O— ««: (0 6) fcl^i-. 
[0 0 0 3] ^Xltt*. *^fe*»S:^tr*S: 
SMtU 9^1^b**tSn**tt**^^X2i:|ffl 

#S 5 tt¥«S!<D*R**^ ^n^s/^^7-6i2» 



2 

[0 0 0 4] ft»»*«5*fflfe*03tli5pffi^9- 
aV^/H 3, 14, 1 5^A*f"fSo Kft^^l 

3, 14, 1 5^tt*^n<oi*«(s#^jcisTa3a* 

^aeffct LT**«36SjgfiR*H5o r« H B B^^/H3. 1 

4, 1 5^^(Dtb^*ti*^^i 6MJ; 9 io|:^ 
^c^tir^®Wfcitcorfc e B^^^ 1 4 (D{iH(c^7 9— 0 
(ftflSflMSttS. ^<n*7-mm*TU±^hV y?<n 
Ki/yXi 7icj: y-;/ (H*-£-F) ±tcffi^: 
a^^ti^o *^rt¥ai 6ii4o©j|fl^yXAi 

8. 19. 2 0, 2 1«:»^tfc^yXAi^>f^D 
>f y 9 % y—Xh V , 2 2, 2 3 K*Rtt*/iBS 

[0 0 0 5] (|6) fc*LfcS*3!**K«H:, 
u >-X#s 1 &Xh & (Dxmmy-4 X|/:(ig?i/yXi 

[0 0 0 6] 

[*WAS<|fgtLJ;5 fc-rSBUH] (0 6) K^LfctftS; 

(C:fcV>T, *^*fai 6(D#112 2. 2 3, 2 4, 

[0 0 0 7] ±EX7 5/ h^7i«fi«-jS^*+nm<7>«ft 

}$'>LT^5£>T\ #Rt/#<7)7^ 3,15 
^ba»i-**dSAIWLTt*o-»tt3**<J: <R*t* 

nT(C}giiLTL^9o i07^ h^Xl4 

ct<^i-S#3»W«tt, **i^ix*JMl2 2, 2 3, 
2 4, 2 5^y h*7»*-Cft*5*««t5**«i 

[0 0 0 8] 7VX1 jC*5V^t5S*** s ^ftjS 

x2^&<om*t*tta* s i3 4* s e>anTU, #si«2 2, 

2 3, 2 4, 2 5— AWi"S*ttfe-5tBffl^AStftSrfip 
[0 0 0 9] *»Wtt35^Sjfi(C«^T<CSixfcfc^ 



t*fl0¥ 7-294867 



3 

*ttiw**<, wssawfe^ift— tt<Dfi#fttt*a! 

[0 0 10] 

SiftS 5 4 0 n mJ^_b 5 6 0 n m«TT?#> 9 , fftlfE^RM 
^■KttPiH*^*^ h^"7iSS^6 2 0 nm^_h6 4 
0 n mWTtfc 9 , ffufSWRtt^gfllte S ffifttf);*; 5/ h 
^fiStf* 5 1 0 n mJ£LL 5 4 0 n mJ^Ttf fc 19 . MIS 
WSft^eHSttP 11*^^5/ ht7ftfi^4 4 0 nm^ 
±4 7 0 n mfiAT-C* *9 , ittjlSS^^ MVK/a>e>m 

[0 0 1 1 ] 

[0 0 12] *fc, ±B3**fc:J:5**i LT^rir/^ 

[0 0 13] 

[0 0 14] (HI) tt**M^-**«»C*5«t6** 

3 9, 4 0, 4 1, 4 2te¥®^9— s 4 3, 4 
4, 4 5tt5>f h/</l/A 46l«Mm 47IJS 



(3) 

?l/VXt*5o #88 3 0&tffe#fi?#i&3 8^t/?E 
^7-3 9, 4 0, 4 1, 4 2d5flRW^SI:Sr«fi!lU"CV> 
So &*3. (HI) ^*Lfc«fiKttJt«3 0<O9^3 
iSrBfetttf (H6) ^Lfett*Wo«fiai:ra-<o«« 
t?«>5o fc*TU *^«fll!4 6(D*R»t*iR5 1 H 

3 7fc3fe£fc¥*T"Cifoofci§£\ 1, 5 2, 5 

3, 5 4— Att-T6ftOA#t£lte4 5J££&6 0 
10 [0 0 15] 3fcjg3 0^>^3 1 <b, I*l/yX3 2 

fc, onsst3 3<b, mmm&yj^? 3 4 

l^bttltStt5*tt**U^X3 2 iEIE«3 3 t (C 

*9 ^ff{^ifi^7t(C^|$|£;ft<5 0 «C*|Ctt, 7^3 1 
3 5(D*^3 6 36»bfflS*j|»3ftS**U^X3 2 

20 [0016] *I30 cotB^*«fe^<l¥#© 3 8 JdA&T 
U 9 0«lc£SUt#Ei*^f*P>f y*5 9 — 4 8 
MtSW^^a^'7^^7-4 9, 5 0CJ;^ 

*/u=¥-$MS fc , gSS^Xtf wsat^-r * n -< y ^ 5: 9 

-4 8, 4 9, 5 0<Dfflt%tmc£ «9$r^£tLS 0 
W*«3 8Srmfc#(0*tt5pB5 9-3 9, 40^1 
T, j^ftiiKiiLT, »£>#McspBBS9 — 4 1, 4 2 
^U, ^tL^tL^fiS-rS^^ h^4 3, 4 4, 
30 4 5(CA^-T6 0 

[0 0 17] 9>T h^u/4 3, 4 4, 4 5 3&»&0!>ttWj 

3tfi3t^fiK#©4 6lcJ;9 loic^^nr, H«tt(c 
9>< h'Vu:/4 4<offi«Jc*9— Bftk3fls^*fuSo - 
©^5-iftttS?i/yX4 7(:j;o^^ y-y (ia* 

[0 0 18] h^Vl-^4 3, 4 4, 4 5 teiHii^cO 

JR*'**^-? fc o T , A«l £ tH*HM tc <B*« *: * L > 

&o *^l^*co9^ h^/^4 3, 4 5<nttiMmffi%M 
to w(B**ft«3KB(c*rLXfiii[^, »(0 9>f F^4 4 

«9,#Bfll5 1, 5 2, 5 3, 5 *Rt5W 

3,. 4 5*»e>aAt-rs*tts«*t?A 
S(?)7^f h/^4 4*^aiitt5*ttpa*"e 

So (0 2) \cm<Oy^ -YrtfV-fA 4*»feHilt-r , S*<© 

(0 3) Jc#Rtr*«)9 



ft P)¥ 7-294867 



5 

^ h^7'4 3 % 4 4, 4 5^£>£Htt L*^*#»4 6 
^A*ti-S#fe3t<^ffiF*tt; 5 8 0 nm^b 7 

0 0 n m, Wc<Dyt& 5 0 0 n m^P> 5 8 0 n m, t^)t 
^4 0 0 nm^5 0 0 n mCD$51l t # £ Q 

[0019] 4 6 (1, ^KStXt^WSIt^S 

15 1, 5 2, 5 3, 5 4^)SI*M5' h;*-7ttft}&S 
»©ttft»*T?#ttlnar« L T ^ 6 r i «t«f» t S :/ 

y x^s^ ^ p y y ^ ^ 

■Tixtf. #Klt#«K<OPiB3tA«-«>*y h*y»&& 
Sffi3feAtJ<0#:y h^-7ttft*»&ftjR*«^*Si8 0 nm 

0 n mftl^o (H 4 ) nft£>l8#a 4 6 (O^WM^M 

151, 5 2©»*K»*KpttSr«r. SOfeflPflBftA 
M<D<RM1£, ttl»36Ss«*A»<0»tt"C*>So #5>h*- 
7StgteSffi3feAft#*5 4 0 nm, Pfi*AW^6 2 0 
nmtfc5 B (15) tC*RS*^JiJi5 3, 5 4 

o»*R»sp«M4S:*-r o h*:7«*ttSffl3tAI* 
/^5 3 0 nm, Pl*Alt^4 6 0 nmtfc^o 

[0 0 2 0] W^M^^ *&*#84 6tt*yh 

V>T 5 4 0 n m^e> 7 0 0 n m<7)ft:M6ia£>3te£:Elt £ 
it, Pfi3feAW^ilft^l^oV^4 6 0 nm^?)6 2 0 
nmOjggifill^SrSiaSit. S(H3tAlt^W^3tt- 
ot^4 0 0 n mtf>£> 5 3 0 n m<Z)8ifi«Sia£>}te£rS*l" 
£-£6 0 Sot, 5t^*#«4 6<oW»«*ttAlt-r5 

[0 0 2 1 ] *fc, #115 1, 5 2, 5 3, 5 4 te, 

W±2 5nmg*v'7ht5c ^^S*, 

4 6W#fe*kl»i:4#SJpfl!r«*s*< 46»^3B^-r 



(4) 

[0022] nk\^ *&m<otSL<o-mMm\£o^xvLw 
-tZo (mi) ^*i-«fi8tc*5v^Ttt, «3otM 

l!?^3 8^W^7-3 9, 4 0, 4 1, 4 2 SrfflV^ 

3, 4 4, 4 5ldHWfe©fe*SrflBit-ra«j«t?*>4xtf 
if<z>±5ft«*-efcoTfcJ;v\ Witt, ftjg&ISSffl 

tit, P<f*U'Cy?7<<*>9&<D*7 — 7'CA'#S: 

10 Itt, »W7^ h^X4 4(D««^ft4 
6 £i£iiLT, #&U*#£>7>f b'</l>74 3, 4 5©UJ 
tt#te*&j*#«4 6 «c*5^Tifr9 ft Jffettt, fifi^ 

yX4 7 *c#fe**sAi*i-4«ja^-rntf, (bd k 

[0 0 2 3] 

*£r3W&< loC^fSCtm, S*llfft<OiB 

[BB^nv&nn] 

[iii] *&w<D—mi&m£&rt z&^mm&mmnffi 
30 [[12] m<oy-( h'</i'7frt>mftt'tz>yt<oftyt^*'i' 
[0 3] ^ru**^^ h'<*yfrbmtt-tz>yt<D&yt 

[[214] (Hi) l:*lfc*^#ao#K«*Ii^ 
[(3 5] ([ID «c*Ufc3t^j*#a«>#JK*t#Jil«o 

lie] «*<os^a*^KK<o«^sr^-rie«*B 

40 3 0 jfejR 

3 8 ft»»#a 

3 9, 4 0, 4 1 , 4 2 Sf"9oSL^9 — 

4 3,4 4,4 5 y4 
4 6 

4 7 K^l^vX 



(5) 



[Hi] 

30 
38 




^ i L i i j 1 1 i 

400 450 500 550 600 650 70O 

<nm) 



IB 3 ] 

lOOr 

tt 




400 450 500 550 600 550 700 

(rim) 



(6) 




[B5] 




(nm) 



ifc* (A) 



ft m ¥7-294867 



(7) 
[0 6] 




- JP,07-294867,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Green [ in which the light of the linearly polarized light which the optical image was formed 
according to the video signal, and was modulated spatially carries out outgoing radiation / the red and 
green ], and a blue light valve, A lighting means to irradiate each corresponding colored light at the light 
valve of said red, green, and blue, A photosynthesis means to compound to one the light which is the 
dichroic mirror of the prism mold which made red reflection and blue reflective multilayers cross in the 
shape of an X character, and carries out outgoing radiation from said each light valve, It has the 
projection lens which receives the light which carries out outgoing radiation from said photosynthesis 
means, and projects the optical image of said light valve on a screen. The light which carries out 
outgoing radiation from said green light valve goes straight on, and carries out incidence of said 
photosynthesis means to said projection lens. Said red reflective multilayers and said blue reflective 
multilayers make the cut-off wavelength of S polarization approach in a green wavelength band. The 
cut-off wavelength of S polarization of said red reflective multilayers is 540nm or more 560nm or less. 
The cut-off wavelength of P polarization of said red reflective multilayers is 620nm or more 640nm or 
less. The cut-off wavelength of S polarization of said blue reflective multilayers is 510nm or more 
540nm or less. The cut-off wavelength of P polarization of said blue reflective multilayers is 440nm or 
more 470nm or less. The light which carries out incidence of the light which carries out outgoing 
radiation from said green light valve to said red reflection and blue reflective multilayers by P 
polarization, and carries out outgoing radiation from the light valve of said red and blue is the projection 
mold display which was made to carry out incidence to said red reflection and blue reflective multilayers 
by S polarization. 

[Claim 2] The projection mold display according to claim 1 which used the metal halide lamp for the 
light source. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the projection mold display projected on a screen with 
a projection lens while irradiating the optical image formed in a light valve by the illumination light. 
[0002] 

[Description of the Prior Art] In order to perform graphic display of a big screen, the optical image 
according to a video signal is formed in a comparatively small light valve as change of an optical 
property, and while irradiating this optical image by the illumination light, the approach of carrying out 
expansion projection on a screen with a projection lens is well learned from the former. Since an optical 
output will become large if the resolution of a projection image is mostly decided by resolution of a light 
valve and strengthens the light source, this kind of projection mold indicating equipment can realize the 
large projection mold indicating equipment of an optical output with high resolution, even if that screen 
product is small, if the light valve of high resolution is used. Moreover, recently, the approach of using a 
liquid crystal panel as a light valve attracts attention (the 375th page of for example, SID86 digest). An 
example of the conventional configuration of such a projection mold display is shown in ( drawing 6 ). 
[0003] After a lamp 1 is changed into the light near parallel by a condenser lens 2 and the concave 
mirror 3 and penetrates a heat absorbing filter 4, it carries out incidence of the light which emits the light 
containing red, green, and a blue color component, and is emitted from a lamp 1 to the color-separation 
means 5. The blue reflective dichroic mirrors 7 and 8 of the monotonous mold used as the red reflective 
dichroic mirror 6 of a monotonous mold 2 ****s are made to cross 90 degrees, and the color-separation 
means 5 arranges them. 

[0004] In the light of the red who came out of the color-separation means 5, a green light goes straight 
on as it is through the flat- surface mirrors 9 and 10, and incidence of the blue light is carried out to the 
liquid crystal panels 13, 14, and 15 which correspond, respectively through the flat-surface mirrors 1 1 
and 12. According to each video signal, an optical image is formed in liquid crystal panels 13, 14, and 
15 as change of permeability. The output light from liquid crystal panels 13, 14, and 15 is compounded 
by one with the photosynthesis means 16, and a color picture is substantially formed in the location of 
the green liquid crystal panel 14. Expansion projection of this color picture is carried out on a screen 
(not shown) with the projection lens 17 of a tele cent rucksack. The photosynthesis means 16 is the 
dichroic mirror of the prism mold which joined four rectangular prisms 18, 19, 20, and 21, red reflective 
multilayers are vapor-deposited by planes of composition 22 and 23, and blue reflective multilayers are 
vapor-deposited by planes of composition 24 and 25. 

[0005] Since the number of projection lenses is one, the projection mold display shown in ( drawing 6 ) 
has the description that the distance from a screen size or the projection lens 17 to a screen is easily 
changeable. 
[0006] 

[Problem(s) to be Solved by the Invention] In the configuration shown in ( drawing 6 ), the spectral 
characteristic of the multilayers 22, 23, 24, and 25 of the photosynthesis means 16 has the reflective 
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band which has a reflection factor in a high level, and the transparency band which has transmission in a 
high level. The wavelength from which a reflection factor and permeability become 50% among both 
the above-mentioned bands is expressed as cut-off wavelength. However, you may consider that there is 
almost no internal loss of the above-mentioned multilayers. 

[0007] Since it sets in the wavelength range of dozens of nm near [ above-mentioned ] cut-off 
wavelength and a reflection factor and transmission are increasing or decreasing continuously, even if 
the light which carries out outgoing radiation from the light valves 13 and 15 of red and blue carries out 
incidence, the part will be penetrated without being reflected efficiently. It will be reflected without 
similarly penetrating efficiently a part of light which carries out outgoing radiation from the green light 
valve 14. Therefore, the effective band which compounds each colored light efficiently in the 
photosynthesis means 16 turns into a narrow-band from the band decided by cut-off wavelength of 
multilayers 22, 23, 24, and 25, respectively. At this time, the light near cut-off wavelength is not used 
effectively, but has the problem that the efficiency for light utilization of the photosynthesis means 16 
becomes low. 

[0008] Moreover, since the emitter has the magnitude of the finite instead of the perfect point light 
source in the lamp 1, the outgoing radiation light from a condenser lens 2 advances spreading, and the 
light which carries out incidence to multilayers 22, 23, 24, and 25 has the incident angle of a certain 
range. Generally, since there is a property which cut-off wavelength shifts according to an incident 
angle, the band to each colored light of a photosynthesis means turns into a narrow-band more, and 
multilayers have the problem that the brightness of a projection image and the homogeneity of a color 
fall. 

[0009] This invention was made in view of this point, and raises the efficiency for light utilization of a 
photosynthesis means, and by it, an optical output is large and it aims at offering the homogeneous good 
projection mold display of brightness and a color. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
projection mold display of this invention Green [ in which the light of the linearly polarized light which 
the optical image was formed according to the video signal, and was modulated spatially carries out 
outgoing radiation / the red and green ], and a blue light valve, A lighting means to irradiate each 
corresponding colored light at the light valve of said red, green, and blue, A photosynthesis means to 
compound to one the light which is the dichroic mirror of the prism mold which made red reflection and 
blue reflective multilayers cross in the shape of an X character, and carries out outgoing radiation from 
said each light valve, It has the projection lens which receives the light which carries out outgoing 
radiation from said photosynthesis means, and projects the optical image of said light valve on a screen. 
The light which carries out outgoing radiation from said green light valve goes straight on, and carries 
out incidence of said photosynthesis means to said projection lens. Said red reflective multilayers and 
said blue reflective multilayers make the cut-off wavelength of S polarization approach in a green 
wavelength band. The cut-off wavelength of S polarization of said red reflective multilayers is 540nm or 
more 560nm or less. The cut-off wavelength of P polarization of said red reflective multilayers is 620nm 
or more 640nm or less. The cut-off wavelength of S polarization of said blue reflective multilayers is 
510nm or more 540nm or less. The cut-off wavelength of P polarization of said blue reflective 
multilayers is 440nm or more 470nm or less. It is made to carry out incidence of the light which carries 
out incidence of the light which carries out outgoing radiation from said green light valve to said red 
reflection and blue reflective multilayers by P polarization, and carries out outgoing radiation from the 
light valve of said red and blue to said red reflection and blue reflective multilayers by S polarization. In 
addition, it is more desirable to use a metal halide lamp for the light source of a lighting means. 
[0011] 

[Function] Since the effective band to the light of the red of a photosynthesis means, green, and blue is 
large enough compared with the band of each colored light which carries out incidence according to the 
above-mentioned configuration, the light which carries out outgoing radiation from each light valve is 
compounded efficiently. Furthermore, even if cut-off wavelength shifts depending on the incident angle 
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of the light to each multilayers and the effective band of a photosynthesis means turns into a narrow- 
band, since the effective band when not shifting is a broadband compared with the band of incidence 
colored light, the homogeneous fall of the color in a fall and projection image of efficiency for light 
utilization and brightness is improvable. 

[0012] Moreover, even if it uses the long metal halide lamp of emitter length compared with a xenon 
lamp or a halogen lamp as the light source according to the above-mentioned effectiveness, the 
homogeneous high projection image of a color and brightness is obtained. 
[0013] 

[Example] It explains referring to an accompanying drawing about one example of the projection mold 
display by this invention. 

[0014] ( Drawing 1 ) is what showed the configuration of the optical system in one example of this 
invention, and, for a color-separation means, and 39, 40, 41 and 42, as for a light valve and 46, a flat- 
surface mirror, and 43, 44 and 45 are [ 30 / the light source and 38 / a photosynthesis means and 47 ] 
projection lenses. The light source 30, the color-separation means 38, and the flat-surface mirrors 39, 40, 
41, and 42 constitute the lighting means. In addition, the configuration shown in ( drawing 1 ) is the 
same configuration as the configuration of the conventional example shown when removing the lamp 3 1 
of the light source 30 ( drawing 6 ). However, the property of the red reflective multilayers 51 and 52 of 
the photosynthesis means 46 and the property of the blue reflective multilayers 53 and 54 are the same 
respectively. When the flux of light which carries out outgoing radiation from the light source 30 ideally 
is completely parallel to an optical axis 37, the incident angle of the light which carries out incidence to 
multilayers 51, 52, 53, and 54 becomes 45 degrees. 

[0015] The light source 30 consists of a lamp 31, a condenser lens 32, a concave mirror 33, and a heat 
absorbing filter 34, and a lamp 31 emits the light containing red, green, and a blue color component in 
three primary colors using a metal halide lamp. The light emitted from a lamp 3 1 is changed into the 
light near parallel by a condenser lens 32 and the concave mirror 33. Strictly, it has been made to carry 
out outgoing radiation of the beam of light which comes out from the core 36 of the emitter 35 of a lamp 
3 1 in parallel with an optical axis 37 from a condenser lens 32. As for the light which came out of the 
condenser lens 32, infrared radiation is removed by the heat absorbing filter 34. 
[0016] Incidence of the output light of the light source 30 is carried out to the color-separation means 
38, and it is decomposed into the light of red, green, and blue by the red reflective dichroic mirror 48 
and the blue reflective dichroic mirrors 49 and 50 which intersected 90 degrees. The spectral energy 
distribution of each decomposed colored light are determined by the spectral energy distribution of the 
flux of light which carries out outgoing radiation from a lamp 31, and the spectral characteristic of red 
reflection and the blue reflective dichroic mirrors 48, 49, and 50. In the light of the red who came out of 
the color-separation means 38, a green light goes straight on through the flat-surface mirrors 39 and 40, 
and incidence of the blue light is carried out to the light valves 43, 44, and 45 which correspond, 
respectively through the flat-surface mirrors 41 and 42. 

[0017] The output light from light valves 43, 44, and 45 is compounded by one with the photosynthesis 
means 46, and a color picture is substantially compounded by the location of a light valve 44. Expansion 
projection of this color picture is carried out on a screen (not shown) with the projection lens 47. 
[0018] Light valves 43, 44, and 45 are the liquid crystal panels of a transparency mold, have a polarizing 
plate and form an optical image in an incidence and outgoing radiation side as change of permeability 
according to a video signal. The polarization shaft of red and the outgoing radiation side polarizing plate 
of the blue light valves 43 and 45 has set up the polarization shaft of the outgoing radiation side 
polarizing plate of the green light valve 44 in parallel to space perpendicularly to space. Therefore, the 
outgoing radiation light of each light valve is the linearly polarized light, and incidence of the light 
which carries out incidence of the light which carries out outgoing radiation from the light valves 43 and 
45 of red and blue by S polarization to multilayers 51, 52, 53, and 54, and carries out outgoing radiation 
from the green light valve 44 is carried out by P polarization. According to the property of a liquid 
crystal panel, as for the polarization shaft of the incidence side polarizing plate of each light valve, the 
direction of arbitration is taken, respectively. An example of the spectral energy distribution of the light 
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which carries out outgoing radiation of an example of the spectral energy distribution of the light which 
carries out outgoing radiation to ( drawing 2 ) from the green light valve 44 to ( drawi ng 3 ) from the 
light valves 43 and 45 of red and blue is shown, respectively. According to these configurations, a red 
light is served as to 580 to 700nm by the light of 500nm to 580nm, and blue, and, as for the band of each 
colored light which carries out outgoing radiation from light valves 43, 44, and 45 and which carries out 
incidence to the photosynthesis means 46, a green light serves as the range of 400 to 500nm. 
[0019] The photosynthesis means 46 consists of prism mold dichroic mirrors characterized by red 
reflection and the blue reflective multilayers 51, 52, and 53, and the cut-off wavelength of S polarization 
of 54 being very close in the green wavelength band. If the quality of the material, the quality of the 
material of multilayers, and the configuration which constitute prism are generally suitably chosen in the 
dichroic mirror of a prism mold, about 80nm of cut-off wavelength of P polarization incidence of red 
reflective multilayers will shift from the cut-off wavelength of S polarization incidence to a long 
wavelength side. About 70nm of cut-off wavelength of P polarization incidence of blue reflective 
multilayers shifts from the cut-off wavelength of S polarization incidence to a short wavelength side 
similarly. The spectral-reflectance property of the red reflective multilayers 51 and 52 of the 
photosynthesis means 46 is shown in ( drawing 4 ). About the property of P polarization incidence, a 
continuous line is [ a broken line ] the property of S polarization incidence. S polarization incidence is 
[ 540nm and P polarization incidence of cut-off wavelength ] 620nm. The spectral-reflectance property 
of the blue reflective multilayers 53 and 54 is shown in this appearance at ( drawing 5 ). S polarization 
incidence is [ 530nm and P polarization incidence of cut-off wavelength ] 460nm. Considering the value 
which subtracted the reflection factor from 100% to be permeability here, both incident angles are 45 
degrees. 

[0020] From the above configuration, if it expresses using cut-off wavelength, the photosynthesis means 
46 reflects the light of the wavelength range of 540 to 700nm about the light of the red of S polarization 
incidence, will make the light of the wavelength range of 460 to 620nm penetrate about a green light of 
P polarization incidence, and will reflect the light of the wavelength range of 400 to 530nm about the 
light of the blue of S polarization incidence. Therefore, the effective band of the photosynthesis means 
46 is large enough compared with the band of each colored light which carries out incidence, each 
colored light can be compounded efficiently, and high efficiency for light utilization is acquired. 
[0021] Moreover, when the incident angle of light changes from 45 degrees **5 degrees, cut-off 
wavelength shifts about **25nm of multilayers 51, 52, 53, and 54. Consequently, although the case 
where the effective band to each colored light of the photosynthesis means 46 becomes narrow occurs, 
since the effective band when not shifting is large enough compared with the band of each colored light 
which carries out incidence, there are very few decline in efficiency for light utilization and 
homogeneous falls of the brightness of a projection image and a color. When the long lamp of emitter 
length is used for the light source 30 like a metal halide lamp, it can generate notably, and the above 
thing can reduce image quality degradation of a projection image according to the above-mentioned 
effectiveness, and can aim at improvement in efficiency for light utilization. Furthermore, the metal 
halide lamp is long lasting as compared with a xenon lamp or a halogen lamp, and since effectiveness is 
also high, it is convenient. 

[0022] Next, other one example of this invention is explained. In the configuration shown in ( drawing 
1 ), although the lighting means was constituted using the light source 30, the color-separation means 
38, and the flat-surface mirrors 39, 40, 41, and 42, as long as it is red, green, and the configuration that 
irradiates colored light in three primary colors at the blue light valves 43, 44, and 45, you may be what 
kind of configuration. For example, it is also possible to use two or more light sources. Moreover, it is 
also possible to use color filters, such as a die clo IKKU filter, as a means to obtain colored light in three 
primary colors. No matter it may make a lighting means what configuration, the outgoing radiation light 
of the green light valve 44 goes the photosynthesis means 46 straight on, and it is bent in the 
photosynthesis means 46, and red and the outgoing radiation light of the blue light valves 43 and 45 can 
acquire the same effectiveness as the configuration shown in ( drawin g 1 ), if it is made the 
configuration in which each colored light carries out incidence to the projection lens 47. 
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[0023] 

[Effect of the Invention] As stated above, according to this invention, the spectral characteristic of the 
dichroic mirror of the prism mold which constitutes a photosynthesis means is set up the optimal. Since 
he is trying to separate from the band of the light in which chooses suitably from a light valve the 
polarization direction of the light which carries out outgoing radiation, and the cut-off wavelength of 
each multilayers of a photosynthesis means carries out outgoing radiation from each light valve of red, 
green, and blue enough Each colored light can be efficiently compounded to one, and it becomes 
possible to reduce degradation of the image quality of a projection image. By that cause, the brightness 
of a projection image and the homogeneity of a color are good, and, moreover, can offer the large 
projection mold display of an optical output, and there is very big effectiveness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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